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How to Stop Weevil Damage 

In Stored Grain 

By M. D. FARRARl 
I F NO PREVENTIVE or control measures are taken, grain held for any length of time in farmer's bins is almost sure to become infested with insects, with consequent loss in value of the grain 
for seed, for feeding, or for market. The germinability, the weight, the 
quality, and consequently the commercial grade of the grain, all are 
reduced by infestation with insects. 
Prevention. The best measures ' for controlling stored-grain 
insects and preventing damage are cleanliness and fumigation. 
Preventive measures must be taken before the grain is in the bins. 
Most insect damage is due to the fact that bins are not thoroly 
cleaned before the grain is stored. Bins should be thoroly cleaned out, 
and all waste grain removed from the cracks, corners, and floors of 
the bins, on the outside as well as the inside. 
If a bin has been infested, spray it thoroly with ordinary or, better, 
deodorized kerosene or a spray consisting of the following ingredients. 
This spray will cover adequately about SO square feet of bin surface 
per gallon, and will leave no undesirable odor: 
10 gallons 100 gallons 
Dormant tree spray oil.............. .. 1 gallon 10 gallons 

Lye. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. 3 ounces 2 pounds 
Water ................................ 9 gallons 90 gallons 

In order to reduce infestations in the field, grain should be com­
bined or threshed as promptly as possible. In southern Illinois, in 
years f?llowing mild winters, a considerable amount of grain in the 
shock may be infested in the fields if it is not promptly threshed. 
Once the grain is in the bin and has become infested with insects, 
fumigation is the only practical method of stopping damage. 
FUMIGATION W ITH CARBO N BISULFID 
Carbon bisulfid is the best fumigant, all things considered, for 
farmers' grain bins, or for piles of feed that can be kept in a tight 
room or container, but it is poisonous to man, and highly explosive, and 
1M. D. Farrar, Research Entomologist, Illinois Natural History Survey. 
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m u s t  b e  c a u t i o u s l y  u s e d .  I t  i s  a  n e a r l y  c o l o r l e s s ,  i l l - s m e l l i n g  l i q u i d  
t h a t  c h a n g e s  t o  a  g a s  v e r y  r a p i d l y  w h e n  e x p o s e d  t o  t h e  a i r  a t  o r d i n a r y  
t e m p e r a t u r e s .  T h e  g a s  i s  m u c h  h e a v i e r  t h a n  a i r  a n d  s i n k s  t o  t h e  
b o t t o m  o f  a n y  c o n t a i n e r  i n  w h i c h  i t  i s  u s e d .  I t  i s  d e a d l y  t o  a l l  f o r m s  
o f  i n s e c t  . l i f e  i f  u s e d  i n  s u f f i c i e n t  s t r e n g t h  a n d  a t  t e m p e r a t u r e s  i n  w h i c h  
t h e  i n s e c t s  a r e  a c t i v e .  
C a r b o n  b i s u l f i d  c a n  b e  o b t a i n e d  f r o m  m a n y  o f  t h e  l a r g e r  d e a l e r s  
i n  i n s e c t i c i d e s  o r  c h e m i c a l  c o m p a n i e s  a t  p r i c e s  r a n g i n g  f r o m  6  c e n t s  t o  
1 2  c e n t s  a  p o u n d ,  d e p e n d i n g  o n  t h e  q u a n t i t y  p u r c h a s e d .  
H a v e  b i n s  t i g h t .  T o  u s e  t h i s  g a s ,  f i r s t  h a v e  t h e  s i d e s  a n d  b o t ­
t o m s  o f  t h e  b i n s ,  r o o m s ,  o r  c o n t a i n e r s  t o  b e  f u m i g a t e d  a s  n e a r l y  
a i r t i g h t  a s  p o s s i b l e .  ( T h e  a v e r a g e  g r a i n  b i n  i s  v e r y  f a r  f r o m  a i r t i g h t . )  
N e v e r  a t t e m p t  t o  f u m i g a t e  a  r o o m  o r  b i n  w i t h  l a r g e  c r a c k s  o r  o p e n i n g s  
i n  t h e  b o t t o m  o r  s i d e s .  
R a t e .  C a r b o n  b i s u l f i d  s h o u l d  b e  u s e d  a t  t h e  r a t e  o f  1  p o u n d  t o  
e a c h  1 0 0  c u b i c  f e e t  o f  s p a c e  i n  l a r g e  t i g h t  b i n s  o r  1  p o u n d  t o  e a c h  8 0  
b u s h e l s  o f  g r a i n .  I n  s m a l l  b i n s  w h e r e  t h e r e  m a y  b e  s o m e  l e a k a g e ,  u s e  
1  p o u n d  t o  e a c h  5 0  b u s h e l s  o f  g r a i n .  W h e r e  t h e r e  i s  s u r e  t o  b e  s o m e  
l e a k a g e ,  o r  w h e r e  b i n s  a r e  m o r e  t h a n  f i v e  f e e t  i n  d e p t h ,  t h e  a m o u n t  
B e f o r e  f u m i g a t i n g  t h e  g r a i n ,  l e v e l  i t  o f f  i n  o r d e r  t h a t  t h e  v e r y  h e a v y  g a s  
g i v e n  o f f  b y  c a r b o n  b i s u l f i d  w i l l  p e n e t r a t e  u n i f o r m l y  d o w n  i n t o  . t h e  g r a i n .  
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Place burlap sacks on the surface of the grain, and p<:>ur on these sacks 
enough carbon bisulfid to fumigate the bin. Then cover grain and sacks 
with a tarpaulin or blanket to confine the gas. Leave the bin at once. 
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Q f  c a r b Q n  b i s u l f i d  m u s t  b e  i n c r e a s e d  f r Q m  Q n e - h a l f  t o .  d Q u b l e  t h e  u s u a l  
d Q s a g e .  
A p p l i c a t i o n .  T h e  b e s t  r e s u l t s  w i t h  c a r b Q n  b i s u l f i d  w i l l  b e  
Q b t a i n e d  a t  t e m p e r a t u r e s  Q f  7 5  
0  
t o .  9 0
0  
F .  D o .  n Q t  a t t e m p t  t o .  f u m i g a t e  
w h e n  t h e  t e m p e r a t u r e  i s  b e l Q w  6 0
0  
F .  Q r  o v e r  1 0 0
0  
F .  T h e  l i q u i d  m a y  
b e  a p p l i e d  d i r e c t l y  t o .  g r a i n  t h a t  i s  n Q t  t o .  b e  u s e d  f o r  p l a n t i n g ,  b u t  
b e t t e r  r e s u l t s  w i l l  b e  Q b t a i n e d  b y  s p r e a d i n g  b u r l a p  s a c k s  Q n  t h e  g r a i n  
a n d  t h e n  P Q u r i n g  t h e  c a r b Q n  b i s u l f i d  Q n  t h e m .  T h i s  g i v e s  a  r a p i d  
e v a p o r a t i Q n  w h i c h  i s  m Q r e  e f f e c t i v e  t h a n  w h e n  t h e  l i q u i d  i s  e X P Q s e d  i n  
p a n s  o n  t h e  s u r f a c e  Q f  t h e  g r a i n .  W h i l e  n Q t  n e c e s s a r y ,  i t  i s  b e t t e r  t o  
C Q v e r  t h e  g r a i n  w i t h  a  t a r p a u l i n  o r  b l a n k e t .  K e e p  t h e  r Q o m  c l o s e d  f o r  
3 6  t o .  6 0  h Q u r s .  T h i s  t r e a t m e n t  w i l l  n Q t  i n j u r e  t h e  m i l l i n g  q u a l i t i e s  o f  
g r a i n  a n d  w i l l  l e a v e  n o .  P Q i s Q n Q u s  r e s i d u e s  Q n  f e e d s .  
S m a l l  l o t s .  S m a l l  q u a n t i t i e s  Q f  s e e d s  m a y  b e  f u m i g a t e d  i n  t i g h t  
b a r r e l s .  N e v e r  P Q u r  t h e  l i q u i d  d i r e c t l y  Q n  t h e  s e e d s  t o .  b e  u s e d  f o r  
p l a n t i n g ,  a s  i t  i s  l i k e l y  t o .  i n j u r e  t h e  g e r m i n a t i n g  q u a l i t i e s .  S e e d s  w i l l  
n Q t  b e  i n j u r e d  b y  f u m i g a t i o n  a t  a  s t r e n g t h  o f  1  p o u n d  Q f  c a r b Q n  b i s u l f i d  
t o .  1 0 0  c u b i c  f e e t  Q f  s p a c e ,  b u t  t h e y  s h o u l d  n o t  b e  e x p o s e d  t o  t h e  g a s  
f o r  m Q r e  t h a n  3 6  h Q u r s .  
C a u t i o n .  T h i s  g a s  i s  p o i s o n o u s  t o  h u m a n  b e i n g s ,  b u t  b e c a u s e  i t  
i s  h e a v i e r  t h a n  a i r  i t  d o e s  n o t  r i s e  q u i c k l y  a n d  t h e r e  i s  l i t t l e  l i k e l i h o o d  
o f  h a r m  f r o m  i t s  u s e  i f  i t  i s  p r o p e r l y  h a n d l e d .  A l w a y s  l e a v e  t h e  b i n  
o r  r o o m  a s  s o o n  a s  p o s s i b l e  a f t e r  a p p l y i n g  t h e  l i q u i d .  A l w a y s  v e n t i l a t e  
t h o r o l y  b e f o r e  e n t e r i n g  a n y  p l a c e  t h a t  h a s  b e e n  f u m i g a t e d .  
T h e  i n f l a m m a b l e  n a t u r e  o f  c a r b o n  b i s u l f i d  m u s t  a l w a y s  b e  k e p t  i n  
m i n d .  W h e n  m i x e d  w i t h  a i r  i t  i s  v e r y  e x p l o s i v e .  S m o k i n g  w h e r e  t h i s  
g a s  i s  b e i n g  u s e d  i s  e x t r e m e l y  d a n g e r o u s .  E v e n  a  s p a r k  c a u s e d  b y  
s t r i k i n g  a  n a i l  w i t h  a  h a m m e r  i s  s u f f i c i e n t  t o  c a u s e  a n  e x p l o s i o n .  
C a r b o n  b i s u l f i d  l i q u i d  b Q i l s  a t  1 1 5  
0  
F .  a n d  s h Q u l d  n Q t  b e  a p p l i e d  t o  
g r a i n  t h a t  h a s  h e a t e d  o v e r  1 0 0
0  
F .  G r a i n  w i t h  a  t e m p e r a t u r e  o v e r  
1 0 0
0  
F .  s h o u l d  b e  s h i f t e d  a n d  c o o l e d  b e f o r e  f u m i g a t i Q n  w i t h  c a r b o n  
b i s u l f i d .  
C O M M E R C I A L  F U M I G A N T S  
E t h y l e n e - d i c h l o r i d  - carbon~tetrachlorid m i x t u r e .  A  3 - t Q - 1  m i x ­
t u r e  o f  e t h y l e n e  d i c h l o r i d  a n d  c a r b o n  t e t r a c h l o r i d  i s  a  s a t i s f a c t o r y  
g r a i n  f u m i g a n t  t h a t  c r e a t e s  n o .  f i r e  h a z a r d .  I t  m a y  b e  s u b s t i t u t e d  
f o r  a n d  u s e d  i n  t h e  s a m e  m a n n e r  a s  c a r b Q n  b i s u l f i d  a t  t e m p e r a ­
t u r e s  o f  7 0 °  F .  a n d  h i g h e r .  T h e  m i x t u r e  e v a p Q r a t e s  s l o w l y  a n d  f o r m s  
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a heavy penetrating gas. From 50 to 80 pounds per 1000 bushels of 
grain are required. It can be purchased in 50- to 500-pound lots for 
6.5 cents to 12 cents 	per pound delivered. 
Chloropicrin (tear gas). For use in elevators or on farms 
equipped with machinery for moving grain, chloropicrin is a suitable 
fumigant for killing insects in stored grain. The liquid may be poured 
into the grain stream when the grain is being moved and carried to the 
bin where it will be mixed with the grain. When, however, the chlo­
ropicrin is used in the same manner as carbon bisulfid, by sprinkling 
it on the top of the grain in a bin, it is necessary for the operator to 
wear a gas mask having a chloropicrin canister, because of the irri­
tating quality of the gas. 
Chloropicrin is nonexplosive and consequently is no fire hazard. It 
is heavier than air, and penetrates the grain in about the same manner 
as carbon bisulfid. Two to 3 pounds of chloropicrin per 1000 bushels 
of grain are required, and the directions of the manufacturer should 
be followed closely in making the application. 
Chloropicrin remains with the grain over a long period (one to 
three months if the grain is not disturbed), but the odor eventually 
disappears leaving the grain in good condition for milling. Chloropic­
rin may be purchased in 1- to 100-pourid drums at a cost ranging from 
about 85 cents to $1.25 a pound f.o.b. factory. 
ADJUST DOSAGE TO TEMPE'RATURE AND GRAIN 
Smaller dosages of fumigant are required to kill all the insects 
at higher temperatures than at lower temperatures. Also, less is re­
quired for corn than for wheat or rye; and less is required for wheat 
or rye than for barley or oats. 
HYDRATED LIME 
Soybeans and cowpeas that are held over from one year to another 
may become infested by one of the pea or bean weevils or by one or 
two of the common grain moths, Quantities of such seed piled in bins 
can be protected by covering with a layer of hydrated lime to a depth 
of about half an inch; or small quantities of such seeds may be 
protected by mixing one part of hydrated lime with four parts by 
weight of the beans or peas. The mixing or covering should be done 
immediately after threshing. 
This treatment will not injure the germination value of the seeds. 
8  
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P Y R E T H R U M  P O W D E R S  
F i n e l y  p o w d e r e d  p y r e t h r u m  p r o d u c t s ,  o f  s e v e r a l  d i f f e r e n t  m a k e s ,  
c o n t a i n i n g  a b o u t  . 5  p~rcent p y r e t h r i n s ,  a r e  n o w  a v a i l a b l e .  W h e n  t h o r o l y  
m i x e d  w i t h  s m a l l  g r a i n  a t  t h e  r a t e  o f  1  p o u n d  o f  p o w d e r  t o  8  b u s h e l s  
o f  g r a i n ,  t h e s e  p o w d e r s  g i v e  e x c e l l e n t  p r o t e c t i o n  a g a i n s t  i n s e c t s .  T h e  
r e s i d u e  i s  n o n t o x i c  t o  a n i m a l s ,  p e r m i t t i n g  t h e  t r e a t e d  g r a i n  t o  b e  u s e d  
n o r m a l l y ,  e v e n  i m m e d i a t e l y  a f t e r  t r e a t m e n t .  
T R E A T M E N T  O F  E A R  C O R N  
E a r  c o r n  m a y  b e  p r o t e c t e d  b y  d i p p i n g  t h e  e a r s  i n  a n  o i l  e m u l s i o n  
c o n t a i n i n g  8  p e r c e n t  s u l f o n a t e d  w h i t e  m i n e r a l  o i l  d i s p e r s e d  i n  w a t e r .  
T h e  d i p p e d  e a r s  s h o u l d  n o t  b e  h a n d l e d  a f t e r  t h e y  a r e  d r y .  T h e  t r e a t ­
m e n t  d o e s  n o t  i n j u r e  g e r m i n a t i o n .  
M E R C U R Y  F U N G I C I D E S  
S e e d  s t o c k s  o f  c o r n  o r  s m a l l  g r a i n s  t h a t  h a v e  b e e n  t r e a t e d  w i t h  a  
f u n g i c i d e  c o n t a i n i n g  m e r c u r y  ( s u c h  a s  C e r e s a n  o r  S e m e s a n  J r . )  a r e  
r e l a t i v e l y  s a f e  f r o m  a t t a c k  b y  i n s e c t s .  S e e d  s o  t r e a t e d  m a y  b e  c a r r i e d  
f r o m  o n e  s e a s o n  t o  t h e  n e x t  w i t h o u t  i n j u r y  b y  i n s e c t s .  
C a u t i o n .  D o  n o t  f e e d  t h i s  t r e a t e d  s e e d  t o  l i v e s t o c k  o r  p o u l t r y .  
I N S E C T S  M A Y  C A U S E  H E A T I N G  
H e a t i n g  o f  s t o r e d  g r a i n  i s  c a u s e d  b y  e x c e s s i v e  m o i s t u r e .  T h e  
p r e s e n c e  o f  t h e  m o i s t u r e  m a y  b e  ( a n d  u s u a l l y  i s )  d u e  t o  t h e  g r a i n  n o t  
b e i n g  d r y  e n o u g h  a t  t h e  t i m e  i t  g o e s  i n t o  s t o r a g e ;  b u t  i t  m a y  b e  
d u e  a l s o  t o  i n s e c t s  i n  l a r g e  n u m b e r s  b r e e d i n g  i n  t h e  g r a i n .  W h e n  t h e  
e x c e s s i v e  m o i s t u r e  i s  d u e  t o  t h e  p r e s e n c e  o f  i n s e c t s ,  f u m i g a t i o n  w i l l  
s t o p  t h e  h e a t i n g  p r o c e s s ;  b u t  o f  c o u r s e  w h e n  t h e  m o i s t u r e  i n  t h e  g r a i n  
i s  e x c e s s i v e  a t  t h e  t i m e  o f  s t o r a g e ,  f u m i g a t i n g  w i l l  n o t  p r e v e n t  n o r  
s t o p  h e a t i n g .  
N O T  A L L  I N S E C T S  I N J U R I O U S  
N o t  a l l  i n s e c t s  f o u n d  i n  g r a i n  b i n s  c a u s e  d a m a g e  t o  g r a i n .  F a r m e r s  
w h o  f i n d  i n s e c t s ,  t h e  i m p o r t a n c e  o f  w h i c h  t h e y  a r e  n o t  s u r e ,  a r e  i n ­
v i t e d  t o  s e n d  s p e c i m e n s  t o  t h e  C h i e f  E n t o m o l o g i s t ,  I l l i n o i s  S t a t e  
N a t u r a l  H i s t o r y  S u r v e y ,  U r b a n a ,  f o r  i d e n t i f i c a t i o n .  
l O M - 1 - 3 9 - 1 5 7 1 2  
